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If thcfc Obfervations receive the Countenance of 
this Learned Society^ I fhall think myfeif fufficicntly 
recompenfedi and am. 

Gentlemen^ with the higheji EJieem^ 
TotiT mofi obedient humble Servant^ 

W. Watfon. 



V. A Sequel to the Experiments and Obferva- 
tions tending to illujirate the Nature and 
Properties (^/'Eledricity ; in a Letter to the 
Royal Society from the fame. 

Gentlemen^ 

neadoa. 30. 1 , ^nr^HE favourable Reception wherewith 
3746., Jl^ y^^ honoured fome Papers I laid be- 

fore you fome time fince, relating to Eleftricity, 
emboldens me to trouble you again upon the fame 
Sub)e£t : And I am the more encouraged fo to do, 
as the Progrefs of our Difcoveries therein, both here 
and abroad, has been fo rapid 5 that what, little 
more than a Year ago, we conceived to be the ne 
plus ultra of our Inquiries, is now regarded as mere 
Rudiments. 

2. It were trefpafllng too much upon you, to re- 
count the great Number of Experiments I have made f 
for which Reafon I (hall only take notice of fuch as 
are either in themfelves ftriking, or tend to illuf- 
tratc fome Propofition. 
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5. At the Beginning of laft Summer I caufed a 
Machine to be made for eledrical Purpofes^ the 
Wheel whereof was four Feet in Diameter. In the 
Periphery of this Wheel were cut four Grooves, 
correfponding with four Globes of ten Inches Dia- 
meter, which were difpofed vertically at about three 
Inches Diftance from each other. One, two, or the 
whole Number of thefe Globes might be ufcd at 
Pkafurc. They were mounted upon Spindles of 
two Inches Diameter, and their mean Motion round 
their Axis was about eleven hundred times in a 
Minute. As it is next to impollible to have thefe 
Globes blown and mounted perfc<3:ly true, 1 ordered 
the Leather Cufhions, with which they were rubb'd, 
to be fluffed with an elaftic Subftance (curled Hair) 
that the Globes in their Rotations might be as equally 
rubb'd as poffible. You might likewife caufe the 
Globes to be rubb'd by the Hands of your Affiftants^ 
but under a certain Treatment (of which hereafter) 
the CuOiions excite equally ftrong. The Leather Cu- 
fhions w^ere now-and-then rubb'd over with Whiting. 
As a minute Detail of the Parts of this Machine 
would take up too much of your Time, 1 have 
herewith laid before you a Draught thereof. 

4, I lined one of thefe Globes to a confidcrable 
Thicknefs, with a Mixture of Wax and Refin, in 
order to obferve whether or no the Eicdricity 
would be the fooner or more ftrongly excited ; but 
I found no Difference in the Power of this Globe 
from the others, which were without this Treat- 
ment. 

5. The Power of Eledricity is increafed by the 
Number and Size of the. Globes to a certain Degree 5 

Yyyy 2 but 
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but by no means in proportion to their Number 
and Size: Therefore, as the Bodies to be ekdrificd 
will contain only a certain Quantity of Eledriciry, 
of which more largely hereafter ; when that Quan- 
tity is acquired, which is fooneft done by a Num- 
ber of Globes, the Surcharge is diHipated as faft as 
it is excited. 

6. After the Globes had been a few times ufed, I 
found myfelf Mafter of a much greater Quantity of 
eledrical Power, with much Icfs Labour to myfelf, 
than when I ufed only Tubes. I could attrad and 
repel light Subftances at a much greater Diflance 
than before i fire Spirits of Wine, Camphire, and 
all other Subftances whofe Vapours were inflamma- 
ble, with great Eafe, and at any Diftance, with Non- 
eledrics placed upon Originally-electrics : I could 
fire them, I fay, at all times 5 though not equally 
eafy, when the Weather was moift. 

7. I difcover'd with this Machine, and commu- 
nicated to feveral Members of this Society-, feverat 
of the Experiments faid to be fiift made by M. le 
Mounter at TariSy before the Letter communicating 
them was received by our mofl: worthy Trejident 
from thence. 

8. I ordered another Machine to be made for a 
Friend of mine, which carried a Globe of fixteen 
Inches Diameter. I united the Power of this large 
Globe with that of three of the others be- 
fore-mention'd, and found the Strokes from the 
excited Non-electrics not increafed according to my 
Expectation. In two Experiments indeed, where 
the Diflipation of the whole Power of thefe Globes 
was vifible as faft as it was excited, the Effect of this 

additional 
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additional Globe was very confiderable. The firft 
was, when two Pewter Plates were held, one in the 
Hand of an eledrified Man, and the other by one 
ftanding upon the Floor : When thefe Plates were 
brought near each other, the Flafhes of perfectly^ 
pure and bright Flame were fo large, and fucccedeci 
each other fo faft, that, when the Room was dark- 
en d, I could diftinftly fee the Faces of thirteen Peo- 
ple, who flood round the Room. The other was 
from a Piece of large blunt Wire hanging to the 
Gun- barrel 5 from the End of which, when ele^ri- 
fied, and any black * Noneledric unexcited was 
brought near, though not near enough to caule a 
Snap, a Brufh of blue lambent Flame, totally diffe- 
rent from the former, was very confpicuous when 
the Room was dark, of more than an Inch long 
and an Inch thick, I mention that what is held 
near the Bottom of the Wire fhould be black, be- 
caufe then you fee this JFlame more fharp. Herethc 
phofphoreal Smell might be perceived at a confidcra- 
ble Diftance. If the Back of your Hand was brought 
fo near this Wire as to occafion a Snap, and thefe 
Snaps were received for fome time, you would feel 

t;hem 



* In the Courfe of thefe Obfervations, whenever I mention either 
Originally -electrics or Non-electrics, I always underftand the whole 
Genus of each. Thus when I mention a Man placed upon Originally- 
electrics, I am indifferent whether he is fufpended either in Lines 
of dry Silk, Hair, or Wool ; or (which is much more convenient) 
if he ftands upon Glafs, Wax, Refin, Pitch, Sulphur, &c. or upon 
different Mixtures of thefe, if of a fuflicient Thicknefs. As we are 
now Mafters of a greater electrical Power than heretofore, I have 
found the Electricity pervade, tho* in very fmall Quantity, Ori- 
ginal) y-electrics of above four Inches Diameter. 
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them like fo many Pundures upon your Skin, oc- 
cafioning red Spots, which have lafted four and 
twenty Hours. 

9. If, when a Perfon is cledrified, he brings his 
Hand upon the Cloaths of one that is not, they 
both have a Senfation exadly refembling that of 
many Pins running into the Skin, which continues 
as long as the Globes are in Motion. This is mod 
perceptible when the Cloaths are of thin woollen 
Cloth or Silk, animal Subftances s lefs fo, when of 
Linen or Cotton, which are vegetable. 

10. If fome Oil of Turpentine is fet on fire in 
any Veflel held in the Hand of an eledrificd Man, 
the thick Smoke that arifes therefrom received againft 
any Non-electric of a large Surface, held in the 
Hand of a fecond Man (landing upon an eledrical 
Cake ; this Smoke, I fay, at a Foot Diftance from 
the Flame, will carry with it a fuiiicient Quantity 
of Electricity for the fecond Man to fire any inflam- 
mable Vapour. The electrical Strokes have been 
likewife perceptible upon the touching the fecond 
Man, when the Non-electric held in his Hand has 
been in the Smoke of the Oil of Turpentine be- 
tween fcven and ci2ht Feet above the Flame. Here 
we find the Smoke of an Originally-electric a Con- 
ductor of Electricity. 

II. Likewife if burning Spirit of Wine be fub- 
ftitutcd in the Place of Oil of Turpentine, and if 
the End of an iron Rod in the Hand of the fecond 
Man be held at the Top of the Flame, this fecond 
Man will kindle other warm Spirits held near his 
Finger. Here we find that Flame conducts the Elec- 
tricity, and docs not perceptibly diminifh its Force. 

12. 
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12. Thefc two Experiments demonftrate, thatehc 
Opiiibn of thofe is erroneous, who fuppofc the 
electrical Effluvia to be of a fulphurcous Nature 5 
and that tlicle themfcives are fct on fire at the Snap- 
ping obferv'd, when you bring Non-clcctrics uncx- 
cited to thofe that arc. If their Opinions were true, 
the electrical EJfluvia fliould be dcftroycd by the 
Flame in both the preceding Experiments 5 the con- 
trary of which is obfcrvcd. 

13. I now proceed to take notice of that fur- 
prifing Effect, that extraordinary Accumulation of 
the electrical Power in a Phial of Water, firft dif- 
cover'd by Profeflbr Mujchenbroeky a Man born to 
penetrate into the deepcft Myfteries of Philofophy : 
And I hope I fhall ftand excufed, if I enter into a 
minute Detail of the Circumftances relating there- 
to. The Experiment is, that a Phial of Water is 
fufpended to a Gun-barrel by a Wire let down a 
few Inches into the Water through the Cork; 
and this Gun-barrel, fufpended in fi!k Lines, is 
applied fo near an excited glafs Globe, that fome 
metallic Fringes inferred into the Gun-barrel touch 
the Globe in Motion. Under thefc Circumftances 
a Man grafps the Phial with one Hand, and touches 
the Gun- barrel with a Finger of the other. Upon 
which he receives a violent Shock through both his 
Arms, cfpecially at his Elbows and Wrifts, and acrofs 
his Breaft. This Experiment fucceeds beft, cateris 

paribus^ 

1. When the Air is dry. 

2. When the Phial containing the Water is of the 
thinncft Glafs. 
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3- When the Outfidc of the Phial is perfectly 

dry. 

4. In proportion to the Number of Points of 
non-electric Contact. Tims if you hold the 
Phial only with your Thumb and Finger, the 
Snap is fmall; larger when you apply another 
Finger, and incrcafcs in proportion to the Grafp 
of your wliole Hand. 

5. When the Water in the Phial is heated ; 
which being then warmer than the circumam- 
bient Air, may not occafion the condenfing the 
floating Vapour therein upon the Surface of the 
Glafs, 

14. From thefe Confidcrations it is to be ob- 
fcrv'd, that this Effect arifcs from electrifying the 
non- electric Water, incUided in the originally-electric 
Glafs 5 io that whatever tends to make the Outfidc 
of the Glais non-electric by wetting it, as, a moift 
Fland, damp Air, or the V/ater from the Infide of 
the Phial, defeats the Experiment, by preventing 
thcrcquifite Accumulation of the electrical Power. 

) ). That a Gun-barrel is abfolutely neceffary to 
make this Experiment fucceed, is imaginary i a folid 
Piece of Metal of any Form is equally ufeful. Nor 
have I yet found, that the Stroke is in proportion 
to the Quantity of electrified Matter, having ob- 
fcrved the Stroke from a Sword as violent as that 
from a Gun-barrel with feveral excited iron Bars * in 
Contact with it. 

16. 
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* If of fix Men touching each other, and ftanding upon Originally- 
cleclrics, one touches the Gun-barrel, the whole are eleftrified ; all thefe 
then muft be confider'd, as fo much excited non-ele6lric Matter. From 
the Aggregate of all thefe, not more Fire is vifible upon the Touch than 
irom either of the«i fmgly. 
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i6. I have tried the EfFcd of incrcafing the Quan- 
tity of Water in the Glaflcs of different Sizes, as 
high four Gallons, without in the ]eaft increafing 
the Stroke. If * Filings of Iron arc fubftitutcd in the 
Room of Water, tlie Effed is confiderably leflen'd* 
If Mercury, much the fame as Watery the Stroke 
is by no means increafed in proportion to their fpe- 
cific Gravities, as might have been imagined §. 

17. The Phial fliould not be lefs than can con- 
veniently be grafped. I generally make ufe of 
thofe, which hold feven or eight Ounces, and fill 
them about four Fifths with Water i and the Stroke 
from one of thefe, under the fame Circumftances, is 
equally ftrong with that of a Florence Flask held in 
the Hand, which I have fomctimes made ulc of; 
though the Glafs of this laft is equally thin with that 
of the Phial, and the Quantity of Water four times 
as much. That the Stroke therefore is not as the 
Quantity of Water electrified, is evident from this 
Experiment. This Fact does not depend upon my 
Judgment alone, but likewife upon the Opinions of 
fcveral learned Members of this Society y who have 
experienced the greater and lefs Quantity of Water* 

18. If a dry Twig of Birch, or any other Wood, 
be run through the Cork inftead of the metallic 

Wire, 



♦ For a further Account of the Filings of Iron, made ufe of in this Ex- 
periment, kt thefe TrajtfaSiions, Vol. XLV. p. 1 07, 

§ In this Experiment, and in others, wherein we afTert, that the 
Stroke is not increafed in proportion to the Quantity of eledrified Mat- 
ter ; it muft always be underllood, that the excited Non-eledlrics them- 
felves are touched, without being contained in Originally-eleftrics, as 
Water in' the Glafs; for otherwife (as will hereafter be fpecified) the 
Effects of different Quantities of Matter will be very different. 

Z zzz 
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Wire, the Stroke is not greater than is iifually felt 
fiom the Gun-barrel without the Application of the 
\\%er. The Stroke is likewifc IclRnVl, if the Phial 
is held ill the Hand with a Glove on. 

15). After the Gun-barrel and Phial have bcenfuf- 
fkiently excited, which is done in a few Seconds, 
the Surcharge is difllpatcd; fo that the continuing 
the Motion of the Machine ever fo long after the 
Saturation is complete, docs not incrcafc the elec- 
trical Force. 

20. The Force of the Stroke front the electrified 
Phial docs not incrcafe in proportion to the Di- 
menlions of the Glafs, or the Number of Globes 
employed. I have been ftruck as forcibly with one 
Phial from a Globe of fevcn Inches Diameter, as 
when I made ufe of, at the fame time, one of £t- 
tecn Inches, and three often. 1 have been lately in- 
formed, that at Ilamlmrgh a Sphere was employed 
for this Purpcfc a Fkmi/b Ell in Diameter, without 
the expected Incrcafc of Power. 

2i, When the Phial is well electrified, and voii 
apply your Hand tiicrcto, you fee the Fire flalbes 
troai the Outfidc of the Glafs wherever you touch 
It, and crack k\s in voor Hand. 

22. The Phial may be electrified by applying the 
Wire therein to the Globe in Motion 5 after which, 
n it is grafpcd ia one Hand, and the Wire touched 
with a iriogcr of the other, the Stroke is as great as 
ixoni the Gun-barreL if you only, bring your Fin- 
ger near the End of the Wire without touching ir, 
you obfervc the fame Brufn of blue Flame, as 
from the Wire hanging to the Gun-barrel, before 
taken notice of. ' ^ This inftantly diiappcars i:pon 



toucning 
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touching the Wire, though you do not receive a 
Shock, unlefs at the fame time you grafp the Phial. 

23. If you grafp the Phial with your Hand, and 
do not at the Himc time touch the Wire, the ac- 
qiiircd Electricity of the Water is not diminillied. 
So that, unlefs by Accident or othervvife the Wire 
is touclicd, the electrified Water will contain its 
Force many Hours, may be convey'd fevcral Miles, 
and afterwards exert its Force upon touching the 
Wire. 

24. If, when the Machine is in Motion, the Phial 
is hung upon the Gun^barrcl, no Increale of the 
Stroke is perceived upon touching the Gun-barrel 
with your Finger, unlefs at the fame time the Phial 
is taken in the Hand- 

25-. If, when the Gun-barrel and Phial are ex- 
cited, you grafp the Phial with one Hand, and touch 
the Gun-barrel with a Piece of any Metal held in 
the other, the Shock is as great in your Arms as 
though you touched the Gun-barrel with your Fin- 
ger; bur not the Icaft Shock is feft, if, inftead of 
Metal, you touch the Gna-barrcl with a Piece of 
dry Wood. 

26. I have felt a very great Stroke, when I hung 
two Phials to the Gun barrel, and, grafting them 
both, brought my Forehead near ir. The Shock 
then was fo violent, that I fccm'd (lunn'd, as though 
firuck on the Head with a izreat Stick, and I have 
never fince chofe to repeat this Experiment. This 
Jncrcafe of the electrical Force was owino; to the 
additional Phial, whcrcbv the Points of non -electric 
Contact were augmented. 

VLV £^ iu /^ -y i'j. f 
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27. Likcwife if a Pcrfon placed upon Origitially- 
clectrics, grafps two Phials, as bctbre-raention'd, 
and a fccond Perfon, ftanding upon the Floor, 
roaches any Part of his Body, a very flight Stroke only 
is perceived. But if the fccond Perfon> wluk the 
Globes arc in Motion, places one of his Fingers up- 
on the Hand, or any Part of the naked Body of the 
ihi\y and at the fame time touches the Gun-barrel 
with his other Hand 5 both feel a Sliock equal to 
that jiift now mencion'd, but more tolerable, be- 
caufc not felt in the Head, in the Arms only, and 
acrofs the Brcaft. In this Experiment, it is not ne- 
ccflary that the Outfide of the Glaffes held in the 
Hands fhould be dry, as in the former Experiments ; 
bccaufc whatever by the Moifturc is communicated 
to the Man, is flopped by the Originally-clectrics 
upon which he is placed. If, inftead of his Hand, 
you gently touch the ftrft Pcrfon's Cloaths, you only 
perceive a fmall Stroke upon your Finger; but if 
you prcfs his Cloaths dofc to his Body, you fre- 
quently perceive a double Stroke 5 the one, flight 
from his Cloaths 5 the fccond, a violent Shock from 
his Body. 

28. Upon {hewing fome Experiments to Dr. jff^. 
viSy to prove my AfTertion that the Stroke was, 
ceteris paribus :, as the Points of Contact of Non- 
electrics to the Glafs, that ingenious Gentleman has 
very clearly dcmonft rated it likcwife by the follow- 
ing Experiment : He wrapped up two large round- 
bellied Phials in very thin Lead fo clofe as to touch 
the Glafles every -where, except their Necks. Thcfe 
were filled with Water, and cork'd, with a Staple 
of fmali Wire running through each Cork into the 

water. 
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Water, A Piece of ftrong Wire about 5 Inches 
long, with an Eye at each End, was provided, and 
at each End of this hung one of the Phiais of Wa- 
ter by the fmall Staple running through tlie Cork. 
A fmall Wire Loop then was faften'd into the Lead 
at the Bottom of each Phial, and into thefc Loops 
was inferred a Piece of ftrong Wire like the former. 
If then thefe Phials were hung acrofs the Gun-barrel 
and eleftrified, and a Perfon ftanding upon the Floor 
touched the bottom Wire with one Hand, and the 
Gun- barrel with the other, he received a moft vio- 
lent Shock through both his Arms, and acrofs his 
Brcaft. 

29. Thefe Phials may be concealed, and the Shock 
be more univerfal, in the following manner: The 
Phials may be placed in a Corner of the Room, and 
any thing laid over them, fo as not to touch the 
upper Wires; then a very fine Wire moft be fuf- 
pended to the Gun-barrel, and fattened to the upper 
ftrong Wire. A fecond Piece of fmall Wire, of a 
fufficient Length to reach from the Phials almoft 
under the Gun-barrel, muft be fattened to the lower 
ftrong Wire, and this may be conceaFd under a 
Floor cloth. The Phials then are eledrified 5 and if 
a Perfon, placing his Foot upon the Floor-cloth 
over the Wire which comes from the Bottom of 
the Phials, touches the Gun barrel, he receives a 
moft terrible Shock. The firft time I experienced 
it, was when the Phials were fully eledrified, and 
both my Feet were placed upon the Wire. Upon 
receiving the Stroke from the Gun-barrel upon my 
Finger, it fcemed to me, ufed as 1 am to thefe 
Trials, as though my Arm were ftruck off at my 

Siiouldef* 
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Shoulder, Elbow, and Wrift 5 and both my Legs, 
at the Knees, and behind near the Ankles. So that, 
to try the EfFefts of this Experiment, you muft be 
careful of not electrifying the Phials too much. If 
a dozen or more of thefe Phials, or one very large 
Bottle, were covered over with thin Lead in the 
above manner, and ftrongly eleftrified, and this 
Eleftricity were difcharged by a Man at once in the 
mannct here mention d, I fhould dread the Confe- 
qucnccs. 

30. We muft obferve, that this Shock is not felt, 
unlcfs the Wire, coming: from the Bottoms of the 
Bottles, is touched y and then not, if the Shoes are 
dry, and of confcquence originally-eledric. In this 
Experiment we fee the Effects of the Increafe of the 
Points of Contact ; and it feems the more furprifing 
to thofe who ate not acquainted with the Caufe, 
when the Wire is concealed under a Floor-cloth, 
that the moving of their Feet only one Inch, fhould 
occafion them, all other Circumftances apparently 
the fame, to feel a violent Shock, or none at all. 
A thick Carpet, inftcad of a Floor-cloth, is liable to 
prevent the Succefs of this Experiment, for the fame 
Rcafon as dry Shoes. This Experiment may aptly 
enough be called, the fpringing an electrical Mine. 

31. If, in the former Experiment, the lower fmall 
Wire is faften'd to an iron Rods and if, when the 
Phials are ever fo ftrongly excited, that Pvod is held 
in the Hand of a Man {landing upon the Floor, and 
widi it he touches the Gun barrel, he perceives no 
Shock, for Rcafons prcfcatly to be afiigned. But 
if he takes this iron Rod in one Hand, and touches 
the Gun-barrel with the other, he then is violently 

2 frruck. 



[ 7^7 ] 

ftruck. Wc muft here obfcrve, that the Violence 
of the Stroke is always felt m our Bodies, in pro- 
portion to the Loudnefs of the Explofion, and the 
Qurntity of Fire feen. Therefore, as both thefc are 
equally perceptible, whether the Electricity pallcs 
only thro' the Iron, as in the firfl of thefc Inftances, or 
thro' our Bodies equally with the Iron, as in the fecond i 
wc conclude^ that in both there is in the fame Degree 
of electrical force. By the firft of thefe Methods you 
arc capable of making others fenfible of the electri- 
cal Force, without feeling it yourfclE This Expe- 
riment, as well as the lafl, will admit of infinite 
Variation, 

3 2, If a Man, ftanding upon an electrical Cake, 
takes the Phial fufpendcd to the Gun-barrel in his 
Hand, by thifc means he acquires (bme electrical 
Power i for if, under thcfc Circumftances, he touches 
the Gun-barrci, he only receives a {light Stroke. If 
then, without having had any Communication with 
imexcited Non-eicctrics, he touches the Gun-barrel 
again, the Globes being yet in Motion, he receives 
no Stroke at all, 

33. If to the Gun^- barrel an Fgg, cither raw or 
boiled, is f:if|^ ended by a Piece of Wire^ and a Per- 
fon, grafping the electrified Phial in one Hand, 
brings the Palm o^ iih ether near ^ the Bottom of 
the E^s^y at that If^ibioi: he receives a iiiurt Stroke, 
and his Hand Iccms ':nU of a more red Fire than is 
uiually ob;irvcd. In this Hxpcnii^cnt ti-c Srreke is 
more conliacd to the Haad w-thoiit ihcckiog the 
Arms, tha!i when you touch the Goii -barrel itfelf $ 
It more rcicmbles a Srrokc over the Hand with a 
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34. If any Number of People ftand upon Origi- 
nal iv electrics, and communicate with each other by 
ary .on electric Medium, efpecially Meta!, they 
arc by thefe means all equally electrified ; and if a 
Perfon rtanding upon the Floor, and holding the 
Phial of Water hanging to the Gun-barrel in his 
Hand, touches the Perfon furtheft from the Gun- 
barrel, the whole Number receives a Shock equal to 
any one touching the Gun-barrel fingly. 

Sf. If a Number of Perfons, how great foever, 
ftand upon the Ground, communicating with each 
other as before, the firft of which grafps the Phia!, 
and the laft touches the Gun-barrel, the whole Num- 
ber receive a Shock like the former. This, we are 
inform'd, M, le Monnier at "Travis communicated 
through a Line of Men^ and other Non -electrics, 
meafuring nine hundred Toifes. 

36. Several Experiments fhew, that the electrical 
Force always defcribes a Circuit ^ e* g. if a Man 
holds the electrified Phial in one Hand, and touches 
the Gun-barrel with the other, he feels the Shock 
in no other Parts of his Body than in his Arms, and 
acrofs his Breaft. So that here we fee the electrical 
Power darts re^ijjimo ctirfu between the Gun-barrel 
and Phial. This is more particularly demonftrated 
by the following Experiment, in which, though the 
two Lines of Perfons may be of any Length, wc 
only fpecify, that each confifts of four, for the fake 
of Perfpicuity. 

37. Of one Line, let A {fee Tab. III.) touch the 
Gun- barrel, ftanding upon Wax, and communicate 
with BCT> likcwiie ftanding upon W.ix. Of the 
other Line, let i take the electrified Phial in his 

Hand J 



Hand, and ielii with 2, 3, :^nd 4, al! futnding upnii 
the Floor. If, under dicfc Circumflanccs, the iiril 
Liac is clcA rifled, and 4 toucb.es !Z>, all eight are 
(truck through. If 4 touches C, 'J), though clcdri- 
fied, fce^s nothing, and the remaining leven arc 
ftruck ; fo that here ^i is left out of the Circuit. 
If 4 touches By only fix feel the Shock, and C and 
T> feel nothing 5 and thus you may proceed to ^, 
who muft always ncceflarily feel, if cither himielt 
or anv of his Line is touched. If, when both Lines 
are as beforc-nicntion'd, jD touches 3, 4 is left out 
of the Circuit, and the remaining leven feci the 
Stroke. li C touches 2, the Circuit confifts of live, 
!Z), 3, and 4 being, though under the fame Cir- 
cumftances, left out: Always obferving, however 
thefe Circuits arc diverfificd, that A^ who touches 
the Gun-barrel, and i, who holds the Phial, are cer- 
tain to feel the Stroke. 

38. This Experiment may be revcrfed, the Lines 
being as before, in the following manner, wherein 
likewife this Circuit is always obfervable. Let A 
{fee Tab. III.) touch the Gun- barrel as before, and 
!D hold the Wire of the cleftrified Phial in his Fin- 
ger. Let 4 grafp the Phial, and i touch B 1 then 
A feels nothing, being left out of the Circuit, and 
the other feven are ftruck. If 4 touches C, then A 
and B feel nothing, the Circuit confifting of the re- 
maining fix. But it is to be obferved, as in the for- 
mer Experiment, that 4, who grafps the Phial, and 
fD, who holds the Wire, muft of Necefllty be al- 
ways in the Circuit. I have been the more particu- 
lar in this Matter^ as it demonftrates the Courfc of 
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the cicflrical Power to be in the mofl: dircft man- 
ner between the Gun -barrel and thccIcCrificd Phial. 

35>* Likcwife, if a Perfon, 0:anding upon an Ori- 
ginally-electric, touches tiic Gun 'barrel with his 
right Hand, a Piece of Wire being piaccd round his 
left Leg, and a fccond Pcrfon, Handing J ike wife 
upon the Wax, takes hold of the Extremity of this 
Wire I then Jet another Pcrfon, {landing upon the 
Floor, and grafping the clcanficd Phial, toucli any 
Part of the iccond Pcrlon's Body. Upon this Touch, 
the fccond Pcrfon is fhook as ufuah but the lirft 
feels the Stroke only in his left Leg and right Arm, 
the nearcft Coiirfc of the elcclrical Power. 

40- If any Number of Perfons comnmriicate by 
Pieces of Wire, and if any one of them, brings to- 
gether the Ends of the two Pieces of Wire in his 
Hands, upon the Gun bartefs being touched, he will 
perceive no Stroke. But if the Ends of the Wires 
are but a Quarter of an Inch afunder, he will be 
fliook in both his Arms^ becaufe then his Body 
win become Part of the Circuit. 

41. If, when any Number of Perfons join Hands, 
or communicate by any mctoJIic Medium ftanding 
on the Floor, one grafps the Phial, and joins with 
the reft; upon the Gun-barrers being touched by 
the laft Pcrfon of the Line, the v/hole Number arc 
ftruck, and he who grafps the Phial, as forcibly as 
the reft. But if two Phials are employed, and he 
grafps them both, with a Piece of Wire of full- 
cient Length held between his Fingers, which Wire 
touches both Phiais, and its End is taken hold of 
by the fccond Pcrfon of the Line, if then the laft 
Pcrfon touches the excited Gun-barrel, alJ in the 
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Line arc violently ftruck, except the Perfbti wiio 
grafps the Phials s but he feels little or nothing of 
the Stroke. 

42. The Stroke is very violent, when a Wire is 
pur round the naked Head, or under the Peruke, 
and the Perfon grafping the Phial touches the Gun- 
barrel with the Ends of the Wire, or if he holds the 
Wire between his Teeth. 

43. If a Perfon, Handing on the eleftrical Cakes 
with Gold or Silver Lace upon his Coat, takes hold 
of the Gun-barrel, and another Perfon grafping the 
eledrified Phial touches the Bottom of the Lace, the 
Perfon eleftrified, if he holds down his Head, feels 
the Blow under his Chin. The Lace in this In- 
ftance has the fame Effefts as a Piece of Metal $ at 
the End of which, if placed in the fame manner^ 
you would neceflarily feel the Stroke. 

44. I now proceed to fliew, by what Steps, in 
my Inquiries into the Nature of Eledricity, I dif- 
covered that the glafs Tubes and Globes had not the 
cledrical Power in themfelves, but only ferved as 
the firft Movers and Determiners of that Power. 

4f. Several Months fince, I obfcrv'd that, by rub- 
bing a glafs Tube, while ftanding ucon a Cake of 
Wax, in order, as I expeded, to prevent any 
of the ) clcdrical Power from difcharging itfelf 
through me into the floor; contrary to my Ex- 
pectation, that Power was fo much Icflen'd, that 
no Snapping was to be obferv'd upon another's 
touching any Part of my Body. But if a Perfon 
not clcdrified held his Hand near the Tube whilft it 
was rubbing, the Snapping was very fenfible. This 
I Ihcw'd to feveral Mem.bers of the Rojai Society^ 
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Slid Others, who did mc the Honour to vifit me» 
Aftcrvv^jrd:: 1 met with an Experiment of the fame 
iiad, in a Treatifc publiih'd by Profeflbr Bofe^ in- 
titled, Recherches Jur la eaufe et fur la veritable 
theorte de I'EleBrkite, which that ingenious Gentle- 
man f-ivs bad iziven him e;rcat Trouble by its Odd- 
nefs. The Experiment is, that, if the eleftricai Ma- 
chine is placed upon Originally-cledrics, the Man 
who rubs the Globes with his Hands, even under 
thefe apparently favourable Circumftances, gives no 
Sign of being eledrified> when touched by an un- 
excited Non-eledric- But if another Perfon, ftand- 
ing upon the Floor, docs but touch the Globe in 
Motion with the End of one of his Fingers, or any 
other Non eledric, the Pcrfon rubbing is ioftantly 
elcftrified, and that very ftrongly. Tlie Solution 
of this Th£nomenony fcemingly contrary to the al- 
ready difcover'd Laws of Elcdricity, had terribly 
tormented him; but however he has given us the 
following, which he modeftly calls a piaufible Sub- 
terfuge rather than a Solution ; vi^. that a Power 
cannot aft at the fame time with all its Vigour, 
when one Part of it is already employed i as a 
Horfc, who already r draws an hundred Pound?, 
cannot draw an additional Weight as freely as if 
he had not been loaded at all. That the Hand 
excites the Virtue already in the Sphere 5 therefore 
if the fame Power impregnates the Man, there 
remains none for the Globe. That the Virtue of 
the Globe then cannot be communicated at the 
fimc ixmc to the Man, by whom it is created. That 
he, wlio gives it, cannot receive it himfclt* From 
thcfcj and llich-like Confidcrations, it appears ^ to 
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Ilim, that the Man upon the Ground, who holds 
his Fingers to the Globe in Motion, inftead of his 
diniiainiinir, its eleftrical Force, throws that Force 
backa^ain over the Man, who excited it. That the 
Finger in this Cafe fccnis to operate as an Eledric 
per fey and drives back the eledrical Power. 

46, I have feen an Account of * iMr. Allamandy 
lately printed at the Hague h w^iercin he takes no- 
tice of this "^PhdnomencM. He tells us, that as Part 
of the eledrical Power of the Globe palles off by the 
Frame, upon which the Globes are mounted, 
into the Fioor, and diffipated thereby $ he con- 
ceived, that if the Machine, and the Man who 
rubb'd the Globe, were placed upon Pitch, to 
prevent this Difllpation, the Fire of Eledricity 
would be more ftrong. But the Confcquence is 
extremely odd and unexpected 5 for the contrary 
happens 5 and the cledrical Powxr is confiderably 
diminiflied, and fomctimcs there is even none at 
all. 

47. I tried this Experiment feveral times with my 
Machine, and the Man, who turns the Wheel 
thereof, mounted upon the eledricai Cakes. If the 
Air was dry, and the Machine placed at fome Di- 
ftance from non-eleftrical Subfcances, as the Sides of 
the Room, Chairs, and Hich-iike 5 after one or two 
fmall Snaps, the Gun-barrel, fupportcd by filk Lines, 
and hanging in Contad: with the Globes, would, 
tho* the Machine were in Motion a conftderable time, 
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attract no light Sabftances, nor emit any Fire, This 
induced me to conceive, that the eledrical Power 
was not inherent in the Glafs, but came from the 
Floor of the Room ^ and if the Fad were fo, the 
Gun-barrel fliould fnap upon my touching any Part 
of the Machine. The Confequcnce fulJy anfwer'd 
my Conjefturcsj for while I flood upon the Floor, 
the Globes ftill in Motion, I put one Hand upon 
the Frame of the Machine, and touched the Gun- 
barrel with one of the Fingers of my other. Upon 
this. Fire iffued, and the Snapping continued as long 
as I held my Hand upon the Machine, but ceafed 
upon taking it off. This at once proved to me, 
that the eledrical Fire paflfed from the Floor thro' my 
Body to the Machine. 1 then ordered the Man to 
put one of his Feet from the Wax upon the Floor i 
which^ as foon as he complied with, caufed the 
Eledricity to fnap at the Gun-barrel, and this ceafed 
upon his replacing his Foot. Here I found, that 
the eledrical Power came through the Man,- and 
that, in thefe'Inftanccs, either myfelf, or the Man 
who touched the Floor with his Foot, was to be re- 
garded as an additional Part of the Machine com- 
municating with the Floor. Thefe Confiderations 
led me to make the following Experiments. 

48. If my Gonjedures were well founded, and 
if the eledrical Power, the Man and the Machine 
being placed upon Originally-eledrics, went through 
my Body to the Machine, a fine Wire, held in my 
Hand at a few Inches Diftance, ought to be at- 
traded by any Part of the Machine- This fuccccdcd 
accordingly, but the Attradion lafted a very fmall 
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Space of Time, ^nd the Wire again hung perpendi- 
cularly from my Finger, though the Globes continued 
in Motion. This induced me to believe, that the 
Gun-barrel, and the other Non-ek£trics fufpendedin 
Contad with the Globes, would only contain a cer- 
tain Quantity of the eicdrical ^ther 5 and if this 
were the Cafe, the Attradion of the Wire to the 
Machine would be continual, if the eledrical Power 
found again a Communication with the Floor, as 
the Wire was the only Canal of Communication 
between the Floor and the Machine. Whereupon I 
placed one of my Fingers upon the Gun-barrel, and 
held a Wire near the Machine with my other Hand, 
and iound, that as long as my Finger continued 
upon the Gun-barrel, the Wire was attracted, but 
no longer. 

49- Here we find, that one Caufe of the eledri- 
cal Attraftion is the Current of the eledrical JEther 
fetting to the Machine through the Wire 5 and this 
Current is flopped from two Caufesj one, when 
there is no Difcharge thereof from the Gun- barrel, 
the Accumulation being complete 5 the other, when 
other Currents are opened, that is, when the Machine 
is touched in other Parts. 

50. in thefe, and the fubfequent Experiments, I 
always liippofe the Air very dry s for if it is not, 
and the iilk Lines, which fupport the Non-eledrics, 
are wetted thereby, the electrical Power will be di{- 
charged along them, and the Wire will be conftantly 
attracted, as I have frequently on purpofe expe* 
ricnced 5 and th;s Difcharge is in proportion as the 
Lines arc more or lefs wetted. 
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51. If a M^n fcands upon the Machine placed up- 
on Original! V- electrics, and the Gun-ba.rrcl with the 

ether Non -electrics arc fofpcnded as ufuai in Con- 

». 

tact with the Globes, no Ekdricitv is obfcrved in 
that Man: But if a Wire, hanging to the Wainfcot 
of the Room, touches the Gun barre:^ or a Man 
Handing upon the F;oor applies his Finaer thereto, 
the Man upon die Machine emits Fire copiouily ^ 
and cither himfelf, or the Man who turns theWiieel 
of the Zviachine, fires infianimab:e Subftances. But 
this Effcd is no longer obfcrvable, when the Wirc^ 
(^c. arc removed from touching the Gun-barrel. 
So that, in this Experiment^ the ufual Courfe of tiie 
Eledriciry is inverted i and that Power, wliich, in 
moft other Inftances, is brought by the Wood- work 
of the Machine to the Globes, and by them dif- 
chargcd upon the Gun-barrel, is now brought by 
the Wire to the Gun-barrel, and from this the 
Globes throw it all over, not only the Machine, 
but any Non-ekilric in Contad with it, if the Elec- 
tricity is ftopp\i In this Experiment, if an iron Rod, 
Handing upon the Floor, is inclined againft the 
Loops of the fiik Lines v^hich fupport the Gun-bar- 
reJ, in fuch a manner as not to touch the Gun- barrel, 
the cleftrical Fire, which pafTes from the iron Rod 
to the Gun- barrel, inflead of being fupplied con- 
ftantly, comes in by fnapping fo long as any un- 
excited Non-cledric communicates with the Ma- 
chine, but ceafes upon its being removed : And if 
the Air is very dry, and none of the Eleftricity con- 
ducted down the iilk Lines, the Snapping from the 
iron Pvod to the Gun-barrel will frequently corrc- 
fpond to the touching of the wooden Machine with 
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your Fingers, and ftop upon your taking them off. 
And this Experiment will look much Jikc Mngic, 
even to thofe who are acquainted with the Opera- 
tions of Elcdricity $ for if the Pcrfon who turns the 
Wheel of the Machine, and ftands upon the Cakes, 
be properly inftrufted: upon your bidding the Gun- 
barrel fnap, he only puts the Toe of his Shoe upon 
the Floor, and it fnaps immediately, and continues 
fnapping as long as he keeps it there j but if you 
order it to ccafe fnapping, he almoft imperceptibly 
replaces his Foot upon the Cakes, and it ceafes. 
This may be repeated as often and as long as you 
pleafe. 

52. xMany Experiments demonftratc, that if the 
Ekxtricity is not ftopt, no Sign of its Prefence, 
cither by Fire or Attraction, is obfervable in the 
non electric Bodies fufpcndcd to the Globes : that 
is, although evci fo great a Quantity be determined 
by the Globes over thcfc Bodies, the Electricity 
pafles off from them pleno rivo to the Floor, from 
whence it came: but if the Electricity is ftopt, it is 
then accumulated upon thefe Non-clcctrics; but 
this can be done only to a certain Degree, as is ma- 
nifefl from a former Experiment, And if, when this 
Power is accumulated, a Man ftanding upon the 
Floor touches now-and-then the Non-electrics with 
his Finger, the Electricity, which is here accumu- 
lated, inaps, and the Fire is always ob(crvab!e. But 
this Snapping is not, when the electrical Power 
pafles off continually, as from a Piece of blunt Wire 
hung to the fufpcndcd Gun-barrel, and the Hand of 
a Man brought near it without touching ; whereby 
the electrical Power becomes vifible, like a fine 
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Hue Cone of Flame, with its Point towards the 
Wire. When the Hand is placed at a proper Di- 
ftance, the Blaft, like that of cold Air, is therefrom 
very manifeft. If you do not determine the Elec- 
tricity by thcfc means to a Point, the Difiipation of 
it is genera!, and from ail Parts of the excited Non- 
electric 5 but if you do, by bringing your Hand near 
the Wire as beforc-mention'd, you fee the Manner 
of its being difcharged into the Floor, and (o into 
the Earth. Thefc Facts being fo, if my Concep- 
tions ate true, that the glafs Globes circulate the 
electrical Fire, which they receive from their Fric- 
tion againft the Cufliions, or the Hand of a Man, 
and which is conftantly fupplied to thcfc laft from 
the Floor, the Ingrefs of the electrical Fire, if the 
Machine, c:^^. are placed upon Electrics per /^, 
ought to be vifible, as well as the Egrefs under the 
fame Circumftances ; and this is demonflrated by 
Experiment, For if, while any uncxcitcd Non- 
electrics touch the Gun-barrel, the Globes being in 
Motion, you bring your Finger, or a Piece of Wire 
near any Part of the Wood-Work of the Machine, 
but more efpecially the iron Axis of the Wheel 9 
you obferve the liruih of blue Flame (et in from it 
to the Wood-Work. We always obferve, in this 
Experiment, that the lambent Flame from the End 
of the Wire pafles diverging into the Machine, and 
this continues fo long as the Gun-barrel is touched. 
So that here the Office of the Glo jes exactly tallies 
with thar of the Heart in Animals^ which, as long 
as the Quantity of Biood is fiipplied, propels it into 
die Arteries, and thefe all over the Syftem 3 or that 
of the Pump in Hydroflatics. in the iamc nianncrj 
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by the Attrition of glafs Tubes, the clc(5!!rlc<tl Power 
is brought from the Body of the Man who rubs the 
Tube 5 and he is conftantly taking in a Supply from 
the Floor. 

f3. What I here call the electrical iEther, is that 
Atmofphcre which furrounds both excited Origi- 
nally electrics, and excited Non-electrics. That this 
is extended to a confidcrable Diftance, appears, 
from a fine Thread, or Piece of Cotton-grafs Seed^ 
being attracted at fome Diftance from them, as far 
as which, it is prefumed, this Atmofphere extends. 
Here indeed it is only perceived by its Effects upon 
thefe light Subftances : but at the Bruih of Flame 
from the End of the Wire before-mcntion'd, from 
fome Bran lying upon a flat Piece of Metal in Con- 
tact with excited Non- electrics, your Hand being 
held over it, and in many other Experiments, it be- 
comes manifcft to your Feeling ^s a Blaft of cold 
Wind. You fee) it like wife in a Icfs Degree, when 
a glafs Tube is well excited, and brought near your 
Face, It no uncxcitcd Nonelectric is near, this 
Atmofphere (ecms to be determined equally over 
all the excited Non-electrics in Contact with the 
Machine i but if a Non-electric unexcited is brought 
near, the greateft Part of it is determined that way; 
and hereby the Attraction at any other Part of thefe 
excited Non-elecrrics is confiderably diminiflied. 
Hence the Caufc of the Repulfion of Electricity, 
which docs not operate, until the electrical JEthct 
is fufficicntly accumulated. This electrical Repul- 
fion is llrongeft in thofe Parts of the excited Non- 
elecrrics, where unexcited Non-electrics are brought 
near them ; for by thefe the electrical Blaft, which 
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othcrwifc is general, is particularly determined to 
the Floor. 

5-4. Before I proceed further, I muft beg Leave to 
explain what I call the Accumulation of Electricity. 
To put a fimilar Cafe : As wc take, it for granted, 
that there is always a determinate Quantity of At- 
mofphere furrounding the terraqueous Globe, wc 
conceive, when we fee the Mercury in the Barome- 
ter very low, that there then is a Icfs accumulated 
Column of this Atmofpherc impending over us, 
than when wc fee the Mercury high. In like man- 
ner when we obfervc that the electrified Gun-barrel 
attracts or repels only very light Subftances at a very 
fmall DiftancCj, or that the Snap and Fire there- 
from are fcarccly perceptible y we conceive then a 
much lefs Quantity of electrical Atmofpherc fur- 
rounding the Gun-barrel. This Power being more 
or lefs, we call the greater or lefs Degree of the 
Accumulation of Electricity. This is only attain- 
able to a certain Point, if you electrify ever fo longs 
after which, unlefs otherwife directed, the Diflipa- 
tion thereof is general. The Phial of Water of 
Mufchenbroek feems capable of a greater Degree of 
Accumulation of Electricity, than any thing wx are 
at prefent acquainted with : And we fee, when, by 
holding the Wire thereof to the Globe in Motion, 
the Accumulation being complete, that the Sur- 
charge runs oiF from the Point of the Wire, as a 
Brufli of blue Flame. A Method has been difco- 
ver'd here by a Gentleman (Mr. Canton) by which 
the Quantity of accumulated Elcftricity may be mea- 
fured to great Exadnefs. The Manner of meafuring 
is this: When the Phial is fufficiently cicdriiied by 
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applying the Wire thereof to the glafs Globe, and 
which is known by the Appearance of the Briifli of 
Flame at the End of the Wire, as bcfore-mention'd ; 
hang a llendcr Piece of Wire to the fufpendcd 
Gun-barrel for this Purpofe detached from the 
Globes. Upon your applying the Wire of the 
cleftrilied Phial to that hanging to the Gunbarrcl, 
you perceive a fmaii Snap 5 this you difchargc by 
touching the Gun-barrel with your Finger, which 
likcwifc fnaps : And tlius alternately electrifying 
and difcharging, you proceed until the whole 
Elcdricity of the Wa^er is diffipatedj which fome- 
timcs is not done, under an hundred Difcharges. If 
you do not dilcharge the Elcftrictty every time, the 
Snaps from the Wire of the eieftrificd Phial to the 
Gun-barrel are fcarccly perceptible. In proportion 
to the Number of Strokes, you cftimate tlie Quan- 
tity of the acquired Eleftricity of the Water. That 
you could, by flopping the Eledricity, excite Non« 
cledrics ; and, by accumulating their Power, make 
them exert more Force than Originally elcdrics 
would at any Point of Time, was that capital Dif- 
covcry of the Lite Mr. Gray $ and is to be regarded 
as the Bails, upon which ail the prefcnt Improve- 
ments of our Knowledge in Elcdricity arc founded ; 
and till which Difcovery, although fome of the Ef- 
tccls of Eletlricity were obfervcd above two thou- 
fand Years ago "^^ little Progrefs was made. 
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ff. The clc£lrical ^.thcr is much more fubtil 
than common Air, and paflcs to a certain Depth 
ihroui;h all known Bodies. It paflcs mofl: readily 
through MctaLs, Water, and all Fluids, except relui- 
ous ones 5 then animal Bodies dead or alive, in pro- 
portion as they are nioie or lefs wet ; then Stones, 
Wood, and Earths. It paflcs 10 a certain Thicknefs only 
thro' Reflns, dry animal Subfiajiccs,Wa\%andGla($. For 
this Kcalbn Bodies are called Eledrics/^r/?, or Non- 
clcdrics ; not only for their rubbing the Eleclriciry 
from other Bodies, but likcwifc as they permit more 
or Icfs of the cle£lrical JEthcr to pafs through them. 
This /Ether has not only the Property with Air of 
movinii lii^ht Subftances; but it fcems to have an- 
o.hcr, and that is E'aflicity. 

56. Ihat this Fluid is more fubtil than common 
Air, is more particularly dcmonftrated by itsjpatUng 
through kveral Glafics at the lame time, throu:;h 
any one of which, though ever fo thin. Air can- 
not pafs. It likewife pafi'es, as I have mcntion'd 
bclbre, through all known Bodies, except Origi- 
nally -electrics, and even through thefc to a ccrcjin 
Degree. Its Elafticiiy is proved by irs extending ir- 
felf round excited Elcdrics, and excited Non elcctric^^", 
to a confidcrable Diftancc^ as well as by its in- 
creaflng the Motion of Fluids. This is dcmonftrated 
by the Experiment with a fmali glafs Siphon where 
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the Elafticity of the cicdrlcal iEther overcomes the 
Attrsdion of Cohcfion : 1 have frequently obicxvcd 
this. Experiment does not operate, unleis the greareit 
Part, if not the whole electrical Elaft, is determined 
to the Floor throu2,h the Warer, by brin^in<i, Icnic 
unexcitcd Non cleftric near the lono; Let:;: of tiic 
Siphon f. The Stream through this llender Tube 
is moft complete, when the Kon-electric is brought 
near, foas when the Pvoom is fomewhat darkened^ 
thD Stream of Water appears as a Stream of blue 
Flame, much Hke that from the blunt Wire. This 
Stream is (topped, either by touching any Part of the 
Non-cledrics in Contact with the Globes ^ by place- 
ins; the Machine and the Man who turns the Wheel 
upon Electrics jO^r/^, by which the Current of the 
electrical i^ther from the Floor to the Machine is 
prevented s or by removing the Non-electric from 
the Leg of the Siphon, by which the Diffipation of 
the elcftrical ^ther from the excited Non-electric 
becomes general. So that we find, that although 
we can repel light Bodies from many Parrs of ex- 
cited Non-eledtrics at the fame time ; the whole 
Force of the electrical Current is neceflary, to drive 
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off fo ponderous a PI u id as Water. May we like- 
wiie not infer the Elafticity of cledrical ^ther, 
from the Ingrcfs of the blue Flame from the End 
of a blunt Wire held near the Axis of the Wheel, 
or any Part of the Wood-work of the Machine, 
after the Revolutions of the Globes are ceafed ? 
Certainly we fee an Influx of elcftrical Fire to all 
Bodies, until their determined Qiiantity is reftored. 
Is not the Elafticity of this i^ther deducible like- 
wife from the violent Shock we feel in our Bodies 
in the Experiments with Water? 

5-7. There feems to be a Quantity of this Mthct 
in all Bodies. Hence the Reafon why, though the 
Machine is placed upon Eleftrics/?^r^/^, a Snap or 
two, as I mentioned before, is obferv'd upon touch- 
ing the Gun-barrel, when the Machine has been 
fome time in Motion : But after thefe no more is 
perceived, if the filk Lines are very dry, and the 
eiedrical Supporters of the Machine ate of a requi- 
fite Thickncfs. As foon as any Non-ekdric unex- 
cited touches the Machine, this Lofs is immediately 
reftored. As the elcftrical iEther, as has been fpe- 
cificd, is an elaftic Flaid, wherever there is an Ac- 
cumulation thereof, there is an Endeavour by the 
neareft uncxcited Non-dearie to reftore the (lyEqm- 
librium. The reftoring of this cyEqtilltbrmm 1 take 
to be the Caufe of the Attraction of excited glafs 
Tubes and Globes, as well as that of excited Non- 
eledricsj for here the Blaft of eledrical yEther con- 
ftantly fets in from the neareft unexcited Non-elec- 
trics towards thofe excited, and carries with it what- 
ever light Bodies lie in its Courfe. This fetting in 

of 
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of the Current of eleftrical JEthct towards excited 
Non-clcctrics is likewifc Very perceptible to your Feel- 
ing as a Blaft of cold Wind s if when you are eleftrified, 
you hold your Hand over a Plate with fomc Bran in it, 
by which Blaft the Bran is carried againft your Hand. 
Thefc light Subftances arc again rcpell'd by thcBiaft 
from the excited Bodies, as foon as they come in. 
Contaft, and fomctimes before. The Succcllions 
of thefc alternate Attraftions and Repulfions are ex- 
trem.el) quick, fo that fometimes your Eye can 
hardly keep Pace with them. And if you put aglafs 
Globe of about an Inch in Diameter very light and 
finely blown into a Plate of Metal, and hang an- 
other Plate over it ^ elcdrify the upper one, and bring 
the other under it, and you will find the Strokes 
from the alternate Attractions and Repulfions ^ 
a!moft too o.uick for your Ear, 1 have fcen a Ger- 
many who traveird with a Imall ' eledrifying Ma- 
chine, who, by a Procefs of this fort, made two 
fmall Eclls ring. One of the Bells was fufpended 
to an electrified Wire, which was conduced with- 
out touching along the Sides of the Room s at about 
an Inch Diftance, detached from this Wire, a little 
Clapper was hung by a filk Line 5 at an equal Di- 
ftance from this laft was hung another little Bell, 
which communicated with the Sides of the Room. 

As 



* The following is an Argmnent of the Velocity likewifc, with 
which thefc little Globes are attra61:ed and repeird. If they are 
let fail from the Height of fix Feet or more upon a wooden Floor, 
or a Plate of Mt'tal, ihey are rarely broke , but by the Attractions 
and Repulfions of them between the Plates, though at the Diftance 
only of one fixth of an Inch, they are frequently beat in Pieces, 

Ccccc 
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As foon as the Machine was in Motion, the elec- 
trified Bell^^ attrafted the Clapper, which immedi- 
ately by the repulfive Blsft was blown off to the 
unexcited Bell. By the time the fecond Bell was 
ftruck, the former attraftcd again 5 and this Jinglin^^; 
of the two Bells continued not only during the 
Motion of the Machine, but fevcral Seconds after 
it was flopped. This was occafioned by the fmail 
Volume of the Clapper being able to convey away 
only a fmall Quantity of the eledrical ^thcr at each 
Stroke; by which it was fome time before the 
fiyEquilibrium was reftored. 

58. To demonftrate like wife, that the reftoring 
this fiyEquilibrium is not imaginary, I (hall mention 
an Experiment of a Gentleman (Mn Wilfon) who 
has taken great Pains in thefe Inciuirics. Take two 
Plates of any Metal, very clean and dry, whofe 
Surfaces are nearly equal ^ hang one of them to any 
excited Non-eledric, and bring under it upon the 
other a whole Leaf of Silver. When, which you 
find upon Application, the filver Leaf is attraded, 
lower the bottom Plate; if it is too low, you will 
obferve the leaf Silver jump up and down ; if too 
high, it will only be attraded m Part, and thereby 
difllpatc the elcftrical Power. But if you get it at 
the proper Diftance, which will very eafily be found 
upon Trial, the Silver will be perfedly fufpcnded at 
right Angles with their Planes, like the Trapezium 
of the Geometers, and touch neither of the Plates i 
it will be extended likewife to its utmoft Dimen- 
iions. You frequently obferve, both at the Top 
and Bottom of the Silver, the eledrical Fire. The 
fame Effccl is produced, if you reverfe the Experi- 

ment;, 
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mcnt, by elc6.rifying the bottom Plate, and fufpcnd- 
ing the other over it. Now I conceive, that the 
Space occupied by this Leaf of Silver, is that where 
the c^i^quiiibrium of the eiedrical ^ther is re- 
ftored 5 for if you take away the under Plate, thro' 
which from the Floor the Flux of this iEther is 
furnifhed, or if that Plate be placed upon an 'E\cz- 
inc per fCy by which this Flux is prevented likewife, 
the filver Leaf is blown away. 

59. No Body can be fufpended in (lyEquilibrio 
but from the joint Aftion of two difFerent Direc- 
tions of Power : So here, the Blaft of cledrical 
y£ther from the excited Plate blovi^s the Silver to- 
wards the Plate unexcited. This laft, in its Turn, 
by the Blaft of eledrical ^ther from the Floor (ct- 
tuig through it, drives the Silver towards the Plate 
cledrified. We find from hence likewife, that the 
Draught of eledrical j^ther from the Floor, is al- 
ways in proportion to the Qiiantity thrown by the 
Globes over the Gun-barrel 5 or the (^^/Equilibrium 
by which the Silver is fufpended, could not be main- 
tained. I once found, that a Gentleman, at that 
time an Invalid, whofe Shoes were perfectly dry, 
and of confequence Originally-elcftrics, and who 
was employ 'd to hold the Non-eleftric Plate through 
which the ^ther was to come from the Floor ; this 
Gentleman, 1 fay, did not furnitln a fufficient Quan- 
tity, becaufe of the Drynefs of his Shoes, to main- 
tain the (:^yEquiltbrium ? and the Silver was blown 
away. But upon em.ploying another to this Office, 
whofc Shoes were more wet, the Mxhcx came rea- 
dily through him, and the Silver was fufpended. I 
have likewife found a wooden Pole, very dry, not 

C c c c c 2 conduct 
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condud this i^ther faft enough to keep the Sil- 
ver fufpended. It may be imagined, that it is 
pollible for the Silver to be fufpended, without fup- 
pofing a Flux of the electrical JEther from the 
nearcft unexcited Non-electric, as well as from the 
excited one ; that is, by the fimple electrical Attrac- 
tion. But to obviate this, it muft be remembered, 
that the electrified Gun-barrel both attracts and re- 
pels light Subftances at the fame time. Can this 
Attraction and Repulfion be conceived without the 
Operation of the electrical ^ther both to and from 
the Gun-barrel at the fame time ? Does not this 
point out an AfHux as well as an Efflux? Are not 
the electrical Repulfions as ftrong at lead as the At- 
tractions? Do not we fee light Bodies, either be- 
tween excited Originally-electrics, or excited Non- 
electrics, and unexcited Non-electrics, dart like a 
Ball between two Rackets of equal Force? It may be 
faid perhaps, 

1. That the fufpended Silver may 'only ferve as 
a Canal of Communication, which difcharges the 
Electricity from the excited Non-electric to the un- 
excited one 5 and that when an Originally-electric is 
placed between the lower Plate in this Experiment 
and the Floor of the Room, that then the Silver is 
attracted only, until the lower Plate is faturated 
with Electricity, and no longer. This is as much as 
faying that this EiFect arifes from Electricity, with- 
out mentioning in what manner. 

2. That this Effect is produced by the electrical 
Attraction, which gives the Silver a Direction to- 
w^ards the excited Non electric, but that it is kept 
down near the unexcited one by the Force of Gra- 
vity. 
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vity. Was this the Caufe, the Aftion of Gravity 
would operate as much thro' Originally-eleddcs as 
through Non-ele£irics. 

60. But I am able to prove the Afflux experi- 
mentally, as well as the Efflux, in the following 
manner. When the Silver lies ftill, though the Mo- 
tion of the Globes is continued between the two 
Plates, one fufpended to the Gun-barrel, and the 
other placed upon an eledrical Cake, a Perfon {land- 
ing upon the Floor needs only bring a fmall glafs 
Siphon in a Vcffel of Water, and apply the long 
Leg thereof near the Plate placed upon the Wax 5 for 
upon this the Silver is immediately fufpended 1 and 
the Water, which before only dropped, now runs 
in a full Stream, and appears luminous "^t Does 
not, in this Cafe, the Current of the Water point 
out the Direftion of the Current of eleftrical 
Aathcr } 

61. When the Machine, ^c. are placed upon 
Originally-electrics, if a Man, (landing likewife up- 
on an Originally -electric, touches the Gun- barrel 
while the Globes are in Motion, he will receive 
a Snap or two; after which, though the Motion 
of the Globe is continued, he will perceive no 
more Fire from the Gun-barrel. While in this 

Pofture, 



* This Experiment is more elegant, if the upper Plate, at- 
tracting the Silver, is fufpended high enough for a Perfon (landing 
upon an OrigiBally-eleftric, conveniently to bring the other Plate 
under it with one Hand, and to hold a pewter Plate in the other. 
If the Originally -eleftric is fufRciently thick, the Silver will not be 
fufpended ; but if the glafs Siphon in a fmall Vefl'el of Water is 
brought very near the pewter Plate, the Water runs into the Plate, 
and the Silver is immediatly fufpended. 
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Pofture, if he touches the Wood- work of the Ma- 
chuie with one Hand, and applies a Finger of his 
otlier near the Gun- barrel, at that Inftant he receives 
the electrical Strokes. Thefe continue as long as 
he touches the Machine, but ceafc upon his remo- 
ving his Hand therefrom. Here we fee a Circula- 
tion of Part of this Man's electrical Fire,which ope- 
rates in the following manner. Firfti The Man, by 
applying one of his Hands to the Machine, becomes 
a Part thereof; and, by the Motion of the Globes, 
Part of the electrical Fire, inherent in his Body, is 
driven upon the Gun-barrel i but it is inftantaneoufly 
reftored to him again, upon Jiis touching the Gun- 
barrel with his other Hand. Thus he continues com- 
municating the Fire with one Hand, and having it 
reftored to him with the other, as long as he plcafes. 
If, inftcad of touching the Machine or Gun-barrel, 
lie holds his Finger near either or both of them, 
you fee the Fire go* out, and return back, as in a 
fotmer Experiment. 

62. It may be perhaps imagined, if one Man touches 
the Machine, him (elf and the Machine both beins: 
placed upon the Wax, and if another, ftanding upon the 
Floor, conftantly, or by turns, touches the Gun-barrcl, 
that by thefe means the Man upon the Originally- elec- 
trics might be divcfted of all his electrical Fire, by con- 
ftantly continuing the Motion of the Globes, as he 
receives then no Supply from the Floor. But the 
contrary proves true 5 and, after a confiderable time, 
the Strokes from the Gun- barrel are as ftrong as at 
firft. But here we muft obferve, that the Gun- 
barrel fufpended will not contain probably at one 
time a thoufandth Part of the whole Quantity of 



this 
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this Man's electrical Fire: Therefore I conceive, 
thatj as (oon as this Man has parted with any Por- 
tion of his ncceffary, his determined QiiantitVj to 
the Gun-barrel by the Motion of the Globes, he 
has it reftored to him upon any un-excited Non- 
electric's touching the Gun-barre), by having the 
ufual Courfe of the Electricity * inverted. 

63. We fee, from many Experiments, that dry 
Wood does not conduct Electricity fo well as that 
which is wets and that the Man ftandlng upon the 
Floor, who rubs the Globes, excites the Electricity 
ftronger than the Cufliions. This I had Reafon to 
conceive was owing not to any other Difference, 
than that of his being more moift, and, of Confe- 
qucnce, more readily conducting the Electricity 
from the Floor. Therefore I ordefd my Machine, 
and even the Cuihions to be made damp, by cauUng 
wet Cloths to be placed upon fcveral Parts thereof 5 
and found then, that the Electricity was equally 
ftrong, as when the Globe was rubbed by the Hand. 

64. It remains now, that I endeavour to lay be- 
fore you a Solution why our Bodies are fo fhocked 
in the Experiments with the electrified Water j the 
Difficulty thereof I confefs fcemcd unfurmountablc, 
until I had made the following Difcovcries. 

1. That the Electricity always defcribeda Circuit 
between the electrified Water and the Gun-barreJ. 

2. That the electrical Fire came from the Floor 
of the Room. 

3. That it would not pafs from the Floor quick 
enough for the Perfon to be fhook, if his Shoes 
were dry. 4. 

^ For a further Account of this Matter, fee Phikf. Trmfa^, 
Vol, XLV, p. icr. 
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4. That the Force was increafed In proportion to 
the Points of Contact of Non-electrics with the 
Glafs containing the Water. 

Then the Solution of this Phenomenon became 
more eaff, which I take the Liberty to offer. 

I. I have endeavoured to prove by Experiment*^, 
that a Quantity of Electricity is furnifh'd from the 
neareft unexcited Non-electrics, equal to that accu- 
mulated in excited Originally-electrics and excited 
Non-electrics. 

z. This being fo, when the Phial of Water held 
in one Hand of a Man is highly electrified, and he 
touches the Gun-barrel with a Finger of his other ; 
upon the Explofion which arifes herefrom, this Man 
inftantaneouily parts with as much of the Fire from 
his Body, as was accumulated in the Water and Gun- 
barreU and he feels the Effects in both Arms, from 
the Fire of his Body rufhing through one Arm to 
the Gun-barrel, and from the other to the PhiaL 
For the fame Reafons, if, in the Experiment with 
the electrical § Mine, a Man places his right Foot 
upon the lower fmall Wire, and touches the Gun- 
barrel with his left Arm, the electrical Force is only 
felt in that Leg and Arm. 

3. As much Fire as this Man then parted with, is 
inftaneouQy replaced from the * Floor of the Room, 
and that with a Violence equal to the Manner in 
which he loft it* To confirm this, fee Exp. 54* 

4. But 



* Sea 56, 57, 58. t Sea. 60. 

* See more of this in PhiL Tranf. Vol. XLV. p, 102. 
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4. But this Ilux of ekdrical -^ther, either 
from the Floor to the Man, or from the Man 
to the Water, is prevented for Reafons fufficiently 
obvious, if the Glafs containing the Water be thick s 
if the Points of non-eledric Contaft are few j if the 
Man is placed upon Originaiiy-ekarics^ or (which is 
the fame thing) if the Soies of his Shoes are dry. 

5. As we find that the Ekaricity paCFcs at kaft 
equally quick through denfe Mediums, which arc 
Non-ekftrics, as through thofe which arc more lax 
and fpongyi may we nor therefore conclude, that 
the Caufe why we feel moft Pain at the Joints of 
our Arms, and in the Tendons of our Heels f, 
arifes from the Texture in the Tendons and tendi- 
nous Ligaments of thofe Parts ? 

6f. From a due Confideration of the Vhammena 
before us, I take the Liberty of propofing the fol- 
lowing Queries : 

I. Whether or no the EfFeds we obfcrve, ia 
Bodies being drawn to and driven from either ex- 
cited Originally-eleftrics, or excited Non-ckdrics, 
are to be attributed to the Flux of ekftrical iEther? 



t This Pain in the Heels is felt only in the Experiment with the 
eledrical Mine 5 and it is not perceptible only when you touch the 
lower fmall Wire with your Foot, but likewife if you ftand upon 
Non-ele6trics, which touch this Wire. It has been ftrongly felt 
by a Perfon ftanding upon a Pedeftal of Portland Stone near ten 
Inches in Height, and upon one of Metal more than two Feet. I 
am of Opinion, that no Mafs of Metal, of Dimenfions however 
great, would in the leaft prevent the Progrefs of the eledrical 
Fuwer from the Water in the Phials to the Bodv of the iVIan. 

Ddddd 
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2. Whether or no, that, which, from its being firft 
diJcover'd in Amber, wc call Electricity, electrical 
^^thcr, electrical Power, (^c. is any other than ele- 
mentary Fire ? 

3. Whether or no this Fire does not appear in 
different Forms, according to its different Modifi- 
cations ? Does it not, v/hen diifufcd under a large 
Surface, appear to affect us as x\ir? When brought 
towards a Point, does ic not become vifibie, as lam- 
bent Flame? When nearer ftill, does it not explode, 
and become the Object alio of our Feeling as well 
as of our Hearing? Altho' it does not affect our 
Skin with the Senfation of Heat ; does it not, by 
its lighting up inflammable Subftances, (hew itfelf to 
be truly Fire? 

4. Whether or no this Fire is not connected in- 
timately vvith all Bodies at all times, though leaft 
of all, probably, with pure dry Air? Have wc not 
found and feparated it from Water, Flame, even 
that intenfe one of Oil of Turpentine, Smoke, red- 
hoc Iron, and from a Mixture thirty Degrees colder 
than the freezing Point ? 

f. Have we not proved its Subtility, from its 
pafling through all known Bodies ? 

6. May w^e not infer its Elafticity likewife from 
its Explofions, from its increafing the Motion of 
Fluids, as well as from its Effect in the Concuflion 
of our Bodies, when we difcharge it after we have 
accumulated it in Water? 

7. May not the electrical Machine, from its Ufes, 
be denominated a Fire-Pump, with equal Propriety 
as the Inftrument of Otto Guerick and Mr. Boyle^ 
that of the Air? 
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8. Docs not the Power we are now MaQcrs of, 
of feeing the Separation of Fire from Bodies by 
Motion §, and of feeing it reftored to them again, 
and even after that Motion has ceafed, caufc us ra- 
ther to incline to the Opinions of Homberg (^), 
Lemery the younger {b)y sGravefand (r), and 

Boerhaave^ 



§ The fctting in of the Fire to the glafs Tubes and Globes has 
always, in thcfe Experiments, been vifible both from the Hands 
and Cufhions, by which they were rubbed. But as, till now, this 
Fire was confidered as coming from the Glafs, that, obferved upon 
the Hands and Cufhions, was always believed to be fo much loft 
by running down the Inftruments of Friction into the Floor. I 
endeavoured to prevent this Lofs, by ftanding upon Originally- 
eleftrics ; and found, to my great Surprize, that fo far from in- 
creafing the eleilrical Power, by flopping what I conjeflured was 
fo much Lofs, I could excite then no Eledricity at all in the Tube 
and Globes. This Difappointment, which, f afterwards found, 
had occurred to Mefl. Bofe and Allamand^ was the Foundation of 
my difcovering the Source of the Eieftricity, and the Manner of 
its Ingrefs to the Machine. 

{a) Homberg du fouphre principe. Mem, de V Acad, Royale des 
Sciences J 1705. La matiere de la lumiere eft la plus petite dc 
toutes matieres fenfibles — elle pafl'e librement au travers et par les 
pores de tous les corps, que nous connoiflfons. — Que tout 1' uni- 

vers eft rempli de la matiere de la lumiere J'ai mieux donne a 

notre fouphre principe le nom de matiere de la lumiere, quecelledu 
feu, quoique ce foit proprement la meme chofe. 

{b) Lemery le fils. Mem, de l" Acad. 1709. p. 527. La ma- 
tiere de feu doit etre regardee, comme un fluide d'une certainc 
nature, et qui a des proprietez particulieres, qui le diftinguent de 

tout autre fluide. Pag. 8. Qu'une matiere beaucoup plus fub- 

tile et plus agitee, qui remplit tous les vuides de I'univers, et ne 
trouve point les pores fi ciroits, qui re lui laiffent un libre pafTage, 
coule inceiramment dans les lieux ou elle eft enfermee, et entre- 
tient fon mouvement. 

(t:) s' Grave/and Philcfoph, Newton in ft itutlones^ cap, i. Ignis 
in corpora omnia quantumvis denfa et dura pcnetrat.— — — Corpo- 

ribus 

D d d d d 2 
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Boerhaave {d)y who held fire to be an Origmal, a 
diftinct Principle, formed by the Creator himfelf, 
than to thofe of our iiluftrious Countrymen, Ba- 
con (e), Boyle (/), and Ne'JDton ig)^ who con- 
ceived it to be mechanically producible from other 
Bodies ? 

9. Muft we not be very cautious, how we con- 
nect the elementary Frc, which we fee ifliie from 
a Man, with the vital Flame and Calidmn mnatum 
of the Ancients; when we find, that as much of 
this Fire is producible from a dead Animal as a liv- 
ing one, if both are equally replete with Fluids? 

10. Whether or no it is not highly probable, 
that, by incrcafing the Number and Size of the 
Phials of Water in a certain manner, you might not 

inflantly 



ribus fefe jungit—- ignem ad certam diSantiam a corporibus 
atcrahi — nulla noviinus, quae igneni non continent — non ignis 

seque facile corpora omnia intrat corporibus contentus in his a 

corporibus circumambientibus retinetur. Motu celerrimo ignem 

afHci polTe. 

{d) Boerhaavii Ele?nenfa Che?n. de tgne^ p. iSj* et feq. Ipfe 

ignis femper prsefens exiilir in omni loco — — imo vero in omni 

corpore, etiam rariflimo, ve". folidiiBmo, sequaliter diftributus hse- 
rtx. — Haud ergo pjtui detegere, qaod in rerum natura fit vel 
Uilam fpatium fine igne. 

IhUh p. 283. Hue ufque conabar — tradere ea, quae verifiima ad- 
difcere potui de natura illius ignis, quem elementalem appellant 
philofophi. Ilium fcilicet, ita confiderando, prout creatus ipfe in 
rerum (natura) exiftet feorfum, extra reliqua omnia creata, quae- 
cunque demum fint, corpora. 

{e) Vide tra£latum De forma calidu 

(f) Alechanical Origin of Heat and Cold^ Se(St, 2» 

(g) See Queries at the End of his Optics. 
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inftantly kill even large Animals by the electrical 
Strokes {h) ? 

66. I cannot conclude thcfc Papers, without con 
gratulating that excellent Philolbphcr and learned 
Member of this Society the Abbe Nollct of Tarls. 
This Gentleman, almolt two Years fincc, in a Let- 
ter to Profeflbr Bofe (an Extract of which this laft 
publiOied with a Work (/) of his own) without the 
Knowledge of fcveral Experiments fuicc difcover'dj 
at Icaft none of his Difcoveries have yet fallen into 
my Hands, did declare his Opinion, {k) that the 
Electricity did not only proceed from the electrified 
Bodice, but irom all others about them to a certain 
Ditlanccj (/) that the Electricity, as well from Bo- 
dies clectriiied, as from thofc which were not, 
pafled more readily through denfe Mediums than 
Air J {ni) that the Electricity is prefent in all Bodies; 

that 



{})) Monf. Le Monnier at Paris killed Birds by thefe ; and 
with me, a Linnet and a Rat, much more than half-grown (the 
largeft I was then able to procure) have been (truck dead. 

(/) Rechcrchcs fur la Caufe^ et fur la veritable Theorie dePElec^ 
tricite. Wittembergue, 1745. 

{^) Foyez Nollet dans les Recherches^ ^c. du M. Bofe^ Pag. xk, — 
La maticre eledtrlque vient non feulement clu corps eledlrifc, niais 
auffi de tons ceux qui fontautour de lui, jufqucs a unc certaine di-^ 
ftance. 

Ibid. p. xlix. — • Si vous pouvez vous convaincre comme moi, 
que la maticre qui va au corps cleflrique vient primitivement de 
tons le corps environnans, de Pair fuemc, vous lui cz bicn plus de 
£tcilitc a expliqucr tous Ics autres efFets. 

(/) Ibid. p. xlvi La maticre ele6trique, tant celie qui fort du corps 
elc6trife, que cclie qui vienc des environs a ce meme corps, fe. 
meut plus facilement dans les corps denfe que dans Fair mcme, 

(//) Ibid. p. xlvii* 
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(n) that this Matter always tends to an (iy£^uili- 
brm n^ and endeavours to occupy thofe Spaces in 
Bodies, which have not their neceflary Quaatity : 
All which Affections may now be proved by Expe- 
ruiients. 

67. You fee, Gentlemen, by my afferiing, that 
what we have hitherto called electrical Ejfluvia, do 
not proceed from the Glafs, or other Electrics per 
fe^ 1 differ from Cabetis^ "Dtgby^ Gajfendus^ ErcrjjUj 
Des Cartes J and very great Names of the laft as well 
as the prefent Age. My differing from them would 
be Prefumption indeed, were I not induced thereto, 
by Obfervations drawn from a Series of Experiments 
carefully conducted, to which many of you have 
been Witneffes, and to whom 1 may therefore ap- 
peal, for taking what may feem fo extraordinary a 
Step. I have conftantly had in View that excellent 
Maxim of Sir Ifaac Newton laid down in his Optics ^ 
that, '^ as in Mathematics, fo in Natural Philofophy, the 
Inveftlgation of difficult Things by the Method of 
Analyfis ought ever to precede the Method of Com • 
poficion. This Analyfis confifts in making Experi- 
ments and Obfervations, and in drawing general 
Conclufions from them by Induction, and admitting 
of no Objections againft the Conclufions, but fuch 
as are taken from Experiments, or other certain 
Truths. For Hypothefes are not to be regarded 
in Experimental Philofophy. And although the 
arguing from Experiments and Obfervations by 

*' induction 



{n) La tneme. Cette matiere tend a I'equilibre, et s'emprefTe 
de remplir les efpaces, qui fe trouvent vuides des parties dc fan 
efpece. 
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Induction be no Dcmonftratlon of 2;cncral Con- 
clufionss yet it is the bcft Way of arguing which 
the Nature of Things admits of, and may be 
looked upon as lb much the ftronger, by how 

much the Induction is more general. By this 

Way of Analyfis we may proceed from Com- 
pounds to Ingredients, and from Motions to the 
Forces producing them ; and, in general, from 
Effects to their Caufes, and from particular Cauics 
to more general ones, till the Argument ends ia 
the mod general." I am dcfirous, that what is 
contained in thefc Papers, you will be pleafcd to re- 
gard rather as the rude Outlines of a Syftem, than 
as a Syftem itfelf ,• which, I am in Hopes, Men of 
better Heads and more Leifurc will profecute : And 
if hereafter, from being pofleired of more Obfcrva- 
tions than we at prefcnt arc Matters of, any Opi- 
nions in thefc Papers Ihall be found erroneous, 1 at 
all times Ihall be willing readily to retract them. I 
rely upon your wonted Candour, and am, 

JVith the great eft Truth y 
0^. 20. Gentlemen y 
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Tour moji devoted 
and mo(i humble Servant^ 



W. Watfon. 
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